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Summary 
 
At one time or another everything changes, from the way things are done in one 
way or another. What do those changes mean for the preservation of the past for 
the future. For a history museum those changes could affect who comes to the 
museum and why. Can new methods offer visitors more possibilities in terms of 
interaction and navigation? While new methods can only go so far in offering 
new possibilities of interaction, it is the way those methods are used creatively 
to create new experiences in the museum. 
 
What are those experiences, and how can they be created? Several methods are 
available that can be used. One is the Interactive Experience model that can help 
to plan the museum experience for different visitors that come to the museum. 
 
An artificial code has been used for a long time to communicate what museum 
artefacts cannot communicate in any other way. Now a different set of an 
artificial code, seems to be offering museum visitors an opportunity of 
interacting with museum artefacts on display. That artificial code is based on a 
different intellectual technology than is currently used in the museum. 
 
Computation seeks to illuminate museum artefacts with information that can be 
accessed with a computational device like a mouse. No ordinary mouse is 
required for the interaction with museum artefact interaction. That interaction 
requires a mouse that does not need desktop support for interaction.  
 
Where does that take the Interactive Experience model, else than to the 
integration of a new context? A digital context can augment the museum 
experience and offer museum visitors a new possibility. A possibility that 
allows them to interact with a hands-on-activity that involves artefacts that are 
located both in the museum and in other museums. That museum can be called a 
Distributed Museum. 
 
What are the potentials of a Distributed Museum? This Master thesis looks at 
the possibilities using a Bronze axe in Roskilde Museum. A Gyroscope mouse 
offers a look at the digital context of a Distributed Museum using Embodied 
Interaction to design for a digital context within the Interactive Experience 
model. An augmented Interactive Experience model integrates a digital context 
that can be used to interact with a digital bronze axe in the museum. 
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1. Introduction  
Historical Museums are a collection of knowledge and ideas that are connected 
with objects and artefacts that have been stored through the ages to make people 
more aware of their heritage, history, and culture. People with different 
backgrounds come to them to do research, work, or learn about objects, and 
artworks that have become part of culture. To present culture, the museum plans 
the space of the museum using objects in a structure that the visitor can use to 
access the knowledge that is stored in the museum.  
 
Knowledge is presented in context using labels that describe the object to the 
museum visitor. The museum experience is mostly passive in the sense that 
visitors cannot interact with the artefacts on display, or information related to 
them. What visitors can do is look at the artefacts on display, read information 
about them on object labels, and interact with each other to talk about artefacts 
on display. Sometimes museums offer guided tours, but that is limited to 
groups, and not all museums offer them. 
 
We find that we learn best, when we are interested in the task at hand, or with 
the subject in front of us. Entering the museum, participation in the museum 
experience is based on a voluntary experience, visitors motivation for what is on 
display can determine their level of interest. That interest can be affected by 
whom visitors come to the museum with, and what visitor’s goals are for the 
museum visit. Most of the museum learning is object-based, people can look at 
what is on display in an exhibition and read information on labels that is 
associated it. The museum can put the artefact in a context that enables the 
museum visitor to access information about it in an exhibition. 
  
Objects in museums provide a concrete way to access information and learn by 
assimilating it, object based learning allows people to learn by accessing 
information about the objects that are on display in an exhibition. The display 
and exhibition of artefacts is what “separates museums from schools, books, 
libraries, magazines, television, theaters, and virtually all other institutionalized 
forms of learning.”(Falk & Dierking 1992:77).  It is this fact that separates the 
museum from most other kinds of learning that it is object based. Visitors can 
see the real objects in the museum, and associate their own experience with it. 
To understand this relationship between the museum artefact and the museum 
visitor, the museum experience can be seen through an Interactive Experience 
Model that defines the experience in context. 
 
Defining the museum experience 
Seeing the museum experience through a prism that reflects three contexts that 
are part of the museum visit. These contexts are what make up the Interactive 
Experience Model, and it consists of a Personal-, Social-, and Physical contexts 
(Falk & Dierking 1992:2). With this model the museum experience can be 
examined to know what can be done to augment the experience to communicate 
the feeling of being able to turn and interact with museum artefacts. 
 
The personal context is made up of the museum visitors “knowledge of the 
content and context of the museum.” (Falk & Dierking 1992: 2). Every visitor 
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comes to the museum with his or her own expectations and anticipation for the 
museum visit. 
 
The museum visit is reflected within the social context, which affects the 
experiences people have within the museum. Visiting a museum with a friend or 
as part of a school group creates a different museum experience. Our view of 
the museum is affected whether there are many people in the museum or few.  
 
The physical context is the place of the visit, the design and structure of the 
museum building. The layout of the building can affect the visit as it can 
structure the ways we view the contents of the museum. Not only is the building 
itself a part of the physical context, but the museum artefacts, and every 
physical object in the museum contributes to its context. 
 
Investigating what part the three context play in the museum experience, the 
Interactive Experience Model can examine the relationship between each 
context. The interactive experience is realised when those relationships intersect 
with each other. What does it mean, when that happens, is the experience any 
different than if one of the contexts would be missing from the complete 
experience. There can not be much of a visit, without a visitor, and some 
museum do present information to be viewed by a mass audience.  
 
The interactive experience model can help in presenting information to the 
visitor, and communicate what the artefact cant communicate by appearance 
alone. The museum artefact is a part of the physical context, and is viewed by 
museum visitors that see the artefact through the personal context. What the 
object can’t communicate by itself is its history, and background, and for that 
communication, standard methods are used to present information about the 
object. 
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The Interactive Experience Model 
 
A full picture of the museum visit is not realised if the three contexts are 
separated, only when all three contexts are put together is it that a model of the 
Interactive Experience can complete the experience of the museum visit.  
 
The interactive experience  
The only time people find that they can interact with artefacts is if they touch 
them. Most people know that they cannot touch objects in museums, but for 
kids the experience of visiting a museum might be new. Learning about the 
world, it is a first hand experience to explore the world around you, and if that 
means to touch artefacts to learn more about them. Some artefacts don’t respond 
well to physical interaction, because they are old, used, or fragile, so interacting 
with them might cause them to break. Some artefacts are even very rare, and 
can be valuable, which makes them unique, and interesting for people to see. 
 
That’s why they have to be preserved from touch, and protected from the 
elements to keep them in a good condition for viewing and research. To do that 
they have to be stored in an environment that can preserve them for the future, 
but also present information about them for people visiting the museum. Unique 
artefacts are stored within glass cabinets for people to view them, and learn 
about them using object labels, which describe information about them. Not all 
artefacts are stored behind glass, and some can be viewed within the museum, 
but cannot be touched.  
 
Touch is one way we learn about objects, by holding them, and turning them to 
get a feel for them. Interacting with them we can learn a lot about what they are 
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made of, and how heavy they are. Some museums do offer hands-on 
experiences, where objects can be touched, and visitors can learn by doing. 
Learning by doing offers museum visitors a direct experience with the objects 
of the culture. It involves learning by giving people an opportunity to 
experience the culture of the artefacts by learning through them. Activities 
might involve learning by using objects related to the cultural world to get an 
understanding of the artefacts on display. 
 
Most hands-on activities are separated from hands-off displays, and don’t offer 
the same presentation of information. The reason they are separated from hands-
off displays is that they can confuse visitors, who may think that it is a hands-
off display. The fact that most visitors have been conditioned not to touch 
artefacts in museums can cause misunderstandings in what is being 
communicated.  
 
In one such example where a hands-on exhibit looked like an hands on exhibit 
“Many children came up to the exhibit and, in their naiveté, touched the rock. 
Parents quickly reprimanded them and told them that museums were places for 
“looking, but not touching.””(Falk & Dierking 1992:52)  
 
Some hands-on-activities offer guidelines for using the activities, but the goals 
of using them are different from observing museum artefacts. Some have 
instructions, or guidelines about how to use them. Not all museums have hands-
on activities, were people can learn about the culture of the objects on display. 
 
Those objects are representations of the artefacts in the museum, and are based 
on activities that reflect the culture they represent. What they are lacking is the 
authenticity itself, and presentation of information, which the museum artefacts 
on display have, but they can’t be touched, turned, or held. They don’t allow for 
any interaction, or activities related to learning about their origin, or similar 
artefacts which people could use to learn more about them.  
 
Representational objects in the museum offer a copy of the original, being a 
copy they can be used and abused. As a copy of the original they are not an 
exact match to peoples expectations, as they may be made from a different 
material than the original artefact.  
 
The interactive experience model could be used to prepare interaction with a 
hands-on activity, the limitation of that activity would be that it would lack the 
authenticity of the original. To capture the authenticity of the artefact it could be 
captured into a computer that could model its appearance in three-dimensional 
space. Three-dimensional artefacts have been captured into computers for 
interaction in a virtual environment like a virtual museum. Virtual museums 
could be used for interaction were the location of visitors is remote from the 
museum, or outside opening times. 
 
A digital context could be identified within that kind of an environment, since it 
is beyond the constraints of time and space. In a virtual environment artefacts 
can be manipulated, turned and viewed from different angles. What they lack, is 
that the objects in them are not real, and artefacts in the museum can offer 
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people to see museum artefacts in context with other artefacts. In my view what 
is needed is an activity that allows visitors to interact with digital artefacts in the 
museum like they can in a virtual museum. 
 
To create an activity related to the museum visitors interest, the goal is to 
augment the Interactive Experience Model of the museum experience to allow 
for interaction with digital museum artefacts. A medium of some kind is needed 
that can be used to augment the model to simulate museum artefacts in the 
museum. To simulate museum artefacts a processing of some kind is needed, 
that allows for interaction. Computers can be seen as three kinds of processors, 
a number processor, a data processor, and a knowledge processor. (Meyer 
2001:320). A knowledge processor could be used to augment the Interactive 
Experience Model as it can be used to manipulate the information stored within 
it. The information stored could take the form of a simulated museum artefact 
and related information. 
 
To manipulate, or turn a museum artefact, computers can augment the 
experience for visitors that want to be able to interact with museum artefacts. 
Computers could as knowledge processors, augment the communication of 
information in the museum. Just like the print medium has been used to 
communicate knowledge in the form of ink on paper, a computer media could 
be used for communication of knowledge in the form of computation on screen. 
Interaction with simulated museum artefacts on a screen could afford touch, by 
pointing at them and turning them with a click of a button. Context follows 
content, and with the model of the interactive experience, it can be planned to 
present information using computers as knowledge processors. 
 
With a knowledge processor, computation could engage visitors that are used to 
online interaction on websites, or in games to participate in activities related to 
the museum experience. Participation in activities related to museum artefacts 
on display, could offer museum visitors to interact with digital museum 
artefacts. This could include both the museum artefact itself for interactive 
museum viewing, and other artefacts located in other museums. 
 
People learn through the object artefacts in the museum, but can object based 
learning communicate, what it is to turn objects. Can the information that we 
receive when we manipulate objects be afforded in any way to mediate touch in 
the museum environment, just as writing in ink affords reading object labels?  
To know that we have to ask what is the museum experience, and can it be 
augmented to communicate, or mediate, touching digital museum artefacts? 
 
Unique artworks and artefacts are what make people want to go to museums, to 
see things that they cannot see anywhere else, and get a learning experience by 
looking at ideas in a concrete form to find meaning in the world. Museums can 
do what books cant, by exhibiting the real object with information that relates it 
to our experience of the world. Artefacts can be unique, and the museum can 
face problems when planning how to present the artefact to the museum visitor, 
and researchers. What are the possibilities for presentation of information using 
a digital medium, can museum visitors interact with digital museum artefacts, 
 10
and navigate information related to them. A problem formulation can put 
forward questions that can be used for the study of such possibilities. 
 
. 
Problem formulation 
By using the model of the Interactive Experience as a framework for the 
interaction with a digital museum artefact. The goal is to look at what can be 
done to interact with digital representations of artefacts that are on display and 
augment them with information. To develop the framework, a problem 
formulation is needed that can develop a solution that could be used in the 
context of a museum exhibit, as a main question I want to know: 
 
What possibilities exist for interacting with a digital representation of a 
museum artefact in a museum exhibition? Can a museum visitor that is 
used to interact with a mouse, use it for interaction in the museum in front 
of artefact displays? 
 
To further define that question and the area of research I want to know 
what possibilities are for creating activities that allows museum visitors to 
find meaning through interaction with a digital museum artefact using a 
computer mouse.  
 
Can such a digital museum artefact be used to navigate information using a 
digital medium about the museum artefact in a similar way as a print 
medium can present information, or do better methods exist? 
 
To put a concrete example of the problem formulation in order, developing a 
product for museum interaction can experiment with what a digital museum 
artefact can offer a museum visitor that wants to manipulate what is on display. 
To identify the mouse as a tool and what it has to offer the museum, its origin 
and context within a digital medium can be used for evaluation within the 
Interactive Experience model.    
 
Method and design 
The report merges a theory with design to answer the questions put forward in 
the problem formulation. The problem formulation provides questions that can 
be used to research the area of interest, which limits what will be looked at. The 
research will uncover what possibilities a digital medium offers for interaction 
within the museum. It will set to uncover a tool that can be used to extend the 
abilities of museum visitors to interact with artefacts on display to turn them, 
and enlarge areas that might not be visible. The problem formulation identifies 
that tool as a mouse, which is a device that can be used for interaction and 
navigation. Investigating what those possibilities offer in the museum, a theory 
of Embodied Interaction can connect the visitor’s intentions with a digital 
artefact that will be possible to manipulate.  
 
To manipulate it a design strategy will be built on what the theory offers design. 
Design principles that are the foundations of design and test the theory in 
practice by building a prototype, and production versions that can be used to 
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map potential interaction in the museum. The product is designed for a user and 
to evaluate the design process it involves putting the design in the hands of the 
user for testing. A user centred development method can evolve the design to 
make it usable for a potential museum visitor in the museum. An evaluation of a 
user test can provide information that is not possible to get without observing a 
user by watching and listening to interaction as it happens. Such information 
can provide for data that can be used iteratively in design to improve it, and 
answer the questions put forward in the problem formulation. 
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2. Research 
This chapter researches the current medium used in the museum for presentation 
of information related to museum artefacts, and investigates the potentials of a 
digital medium. What does the current medium have to offer, and what can a 
digital medium offer that the current print medium in the museum does not have 
on offer. 
 
Are there any differences in the information provided, and what kind of 
information would they be interested to interact with. These questions can only 
be answered by comparing these two experiences of viewing and interacting 
with museum artefacts. What separates the two experiences is the medium used 
to present information. Museum object labels are based on using the print 
medium, while a mouse could be based on using a digital medium to access 
information. 
 
The difference between them could be in the media used to present the 
information, in the museum, printed media is used to present the information. 
Printed media is bounded to the discipline that is used to present the work. An 
artefact is part of the discipline that is used for its study, such disciplines include 
specialized areas of research that focus on defining the artefact within a subject 
area. While a digital media could offer information in an interdisciplinary way, 
mixing and matching the museum visitors interest with other possible areas that 
are not bound to the subject area of the discipline. 
 
The limits of print media, are bound by its discipline, while the limits of digital 
media is bound by the information that can be integrated within it. 
Ink transcribes the information on paper that cannot be easily changed, while 
the pixels on a screen can change by a click of a button. The current method of 
indexing information in institutions and museums for display in museums is 
based on printed media, which communicates information in indexes using 
subject headings to classify information and to make their display easier.  
In museums, artefacts have labels that help the visitor learn more about them, 
artefacts may also be labelled with numbers that are linked to labels that 
describe the artefact. 
 
This method is also use in most areas of work, to structure the environment, and 
find information when it is needed. A structure can be helpful to navigate the 
environment, and to find where to go, and what to do. We use some sort of 
structure in most areas of work, and play, they guide the way we do things, but 
don’t necessarily rule them.  
  
The advantages of using subject headings for organizing information are very 
valuable for the study and management of printed information. 
The classification of information into subject headings and subheadings allows 
museum visitors and researchers to access information about the object to find 
relevant information. This method has been the most common method for 
organizing and communicating information. 
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The disadvantages are that the structure of the information we receive is limited 
by what information is determined to be relevant to a particular topic by the 
information providers.  
 
”Current research in cognitive development and philosophic speculation 
on the nature of understanding and the structures within classification of 
knowledge suggest that extant models of organization can limit the 
contextual understanding and appreciation of significance identified 
within the subject”. (Hoptman 1992:144) 
 
A particular topic can be limited to the scientific information that is related to 
the subject heading. Many other topics could be related to the subject heading of 
the topic like folk music, literary, or cultural that would not be included with the 
subject heading. 
  
The possibilities of digital 
A digital medium can integrate many mediums into one, and offer different 
possibilities in retrieving and accessing information. 
 
“The use of digital integrated mixed media enables us to break through 
some of these limitations in conveying information, by applying the 
concept of connectedness throughout the editorial and production 
process, digital integrated mixed media publications can better 
represent the broad context from which information is reduced as a 
natural part of its capture and in all form of its being “told””. (Hoptman 
1992:142). 
 
The possibilities of a digital medium offer visitors a greater choice of 
information that is suited to the needs of each visitor. A Virtual Museum is a 
choice that could amplify the museums collection to a worldwide audience, 
along with providing museum visitors with access to artefacts that they might 
not have access to. Museums could share digital artefacts that could be viewed 
in the museum, within a Distributed Museum, people could view artefacts and 
compare them with artefacts not on display. 
Connectedness can be used to describe the possibilities of a virtual and 
Distributed Museum. “Connectedness is a basic manner of referring to the 
interrelated or interdisciplinary as well as the integrated media nature of 
information”. (Hoptman 1992:142) 
 
Information, or the need for information is what motivates most people to use a 
medium like the Internet. In the museum the need for people to directly 
experience the museum artefacts, along with reading information about them on 
object labels is what distinguishes the two mediums. One of the intermediary 
visitors need when reading about artefacts on display are object labels, which 
have to be situated at the right place for different visitors to read. The print 
medium has had the advantage of finding out what works, and what does not 
work in the museum for a much longer time than other mediums. Digital media, 
which have seen fast development in their evolution and use, are a medium that 
has to find its place within the museum. It is a medium that has to be situated 
for navigation and interaction within a museum exhibition. A mouse is an 
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intermediary, that can be used with a digital medium to access to navigating 
information that might be related to the visitor’s interest. To investigate what 
possibilities it offers for navigation in the museum, looking at its origins in 
augmentation research can help shed a light on its possibilities in the museum. 
 
Augmentation research 
The computer mouse was invented as part of Douglas Engelbarts augmentation 
research in the 1960´s. Augmentation research deals with extending our ability 
to do work by developing applications were we can “create, think, and 
communicate with and via computers”. (Meyer 1999:331). 
 
The development of tools that extend our ability to do work, has changed they 
way we work and live. Tools act as an extension, and can simplify everyday 
life, from using a pen to writing a novel to using a mouse to interact with digital 
museum artefacts. A Gyroscope mouse could extend our senses to be able to 
interact with digital museum artefacts that are located in other museums, and 
give us abilities to turn them and compare them with museum artefacts to learn 
more about them. It is a mouse that can be used without any desktop support, it 
can be held in the palm of one hand, and used wirelessly to interact with a 
screen.  
 
One of museum visitors link to information about museum artefacts have been 
object labels, because of the properties of the medium, it can only provide a 
limited information about the object. Providing museum visitors with a more 
varied kind of information, museum artefacts might be linked with a digital 
medium that can provide more possibilities for people to learn more about it, 
and its use. Information a Gyroscope mouse could provide access to, could 
include interaction with digital museum artefacts on a computer display that are 
located in other museums, or not on display.  
Such information could be used to interact with them, by turning them and by 
comparing them to the museum artefacts present in the museum. 
The mouse is a pointing device, and as such it offer us the capacity to interact 
with digital representations. It was invented because of the limited and 
“impractical” abilities of the keyboard to navigate on a screen. (Meyer 1999:17) 
 
 
Motivation analysis   
Why would museum visitors want to use a computer mouse in the museum, 
when they can already use it in their own home, browsing on the Internet? Some 
museums do have information about museum artefacts online, why should 
visitors come to the museum to use a mouse for a similar action as they can 
have online. The answer could lie in being in the museum and observe content 
in context, instead of  online. What a digital representation in the museum could 
add to the experience is a hands-on-activity that offers interaction with museum 
artefacts that are located in the museum, and in other museums around the 
world. A mouse is a navigation and interaction tool, it allows people to explore 
and interact in activities related to the museum experience.  
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Still the mouse has been constrained to the desktop, even though it is a device 
that can be used for navigation. What if the mouse could be picked up from the 
desktop, and used for interaction and navigation in the museum, could it offer 
visitors that are used to using it on the desktop, an opportunity of exploring 
digital artefacts in the museum space. Most museums do not offer visitors an 
opportunity of interacting with the artefacts in the museum like they could when 
viewing them online. Identifying an activity that could allow visitors to interact 
with digital museum artefacts involves looking at what’s been done before. One 
of the activities already looked at is the hands-on activity, which allows people 
to interact with representation of museum artefacts.  
 
Hands-on-activities have been popular among children and adults (Korn, 
2004:38) and provide an activity that makes the culture of the artefacts on 
display more tangible. Visitors can relate their own experience with that of the 
culture represented in the activity. A motivating factor in using hands on 
activities is that they allow visitors to manipulate exhibits. A further study 
reveals that children are more likely to manipulate hands on exhibits than adults, 
which were more likely to look at what’s on display and read labels.(Falk & 
Dierking, 1992:42). An analysis of what motivates children more than adults to 
interact with museum exhibits can be attributed to the museum experience. 
Factors such as novelty and curiosity influence children, while adults are more 
familiar with the museum experience. (Falk & Dierking, 1992:42-43) 
 
Novelty and curiosity can contribute to make the museum experience more 
interesting for every visitor that comes to the museum. Digital technology is one 
of the novelties that is making its way into museums, some people may be 
familiar with using digital technology to download music, or upload pictures, 
but in the museum it might augment the museum experience. Digital technology 
is a novelty in the museum, and it is beginning to offer alternatives to the 
current analogue technology used for presentation in the museum environment. 
One such device that can augment the museum experience is a mouse that is not 
constrained to a desk for interaction. A novelty, and a curiosity for how such a 
device works, could interest visitors that want to interact with a hands on 
activity related to museum artefacts on display. 
 
The novelty that a Gyroscope mouse could offer in the museum could make 
children as well as adults curious of its abilities for use in a hands-on-activity 
related to a digital museum artefact. As a novelty it offers certain challenges to 
the conventional view people have of a mouse. Most people that use computers 
are already familiar with using a mouse as a navigation device, what they are 
not familiar with is using it as a navigation device in the museum. Can people’s 
preconception and expectations get in the way of using a device that is usually 
used in a desktop environment to navigate information?  
 
To find what preconceptions and expectations people have of the world around 
them involves fiding what kind of a conceptual model they associate with a 
mouse. In the museum there are no desktops for people to use while navigating 
information related to museum artefacts, some museums do have computers that 
can be used to access information about museum artefacts. Those computers are 
mostly separated from the space that is used to store and preserve a museum 
 16
artefact. A desktop mouse would be used to do the same kind of work as is 
associated with doing work on a desktop, except that in the museum a mouse 
could be used without desktop support. What is needed is to find a conceptual 
model that can be used for interaction. 
 
Conceptualising interaction 
What are the practical applications of a Gyroscope mouse in the museum, and 
can it be used for navigation of information and interaction in the museum, or 
do we need some other tool for that purpose? The practical possibilities of a 
Gyroscope mouse give us an ability to interact with object representations using 
direct manipulation. Ben Shneiderman coined the term in 1983 to describe the 
properties of direct manipulation interfaces. (Preece, Rogers & Sharp 2002:47). 
 
As a conceptual model direct manipulation can be used to interact with 
information related to the museum artefacts on display and interact with digital 
museum artefacts that are not on display. Direct manipulation gives a 
“continuous representation of objects and actions of interest”(Preece, Rogers & 
Sharp, 2002:47). Not only does it provide a continuous representation, it also 
provides an immediate feedback about that object of interest. Direct 
manipulation interfaces have been used in many applications using the mouse as 
an extension to organize work, play games, and visualize information. As an 
extension it can be used in 2d, or 3d environments, 2d environments we are 
familiar with are operating systems, and 3d environments can be virtual 
environments or virtual reality. The museum is a three dimensional environment 
were we can see objects and read about them, drawing on the availability of 
direct manipulation interfaces in virtual environments could help design 
solutions for interacting with digital museum artefacts. 
 
Virtual environments, are environments that consists of a three dimensional 
graphical representation of the real world. Such environments have become 
popular in online fantasy games and chat environments were people located in 
different places could meet and engage in relationships related to the game 
environment or their interests. What museums share with these environments is 
object based learning, as people have the objects in front of them, and can 
interact and manipulate them. Not only can they manipulate the objects, they 
can share the knowledge with other people that are present in the environment.   
 
Turning virtual environments inside out, so that instead of having a virtual 
reality inside the computer, it could be in the museum were visitors could 
interact with digital museum artefacts that are located both in the museum, and 
in other museums around the world. Ubiquitous computing could make the 
museum environment sensitive to the museum visitors need for information and 
interaction.  
 
Augmenting the Interactive Experience  
In a similar way as writing has been used to inform museum visitors about 
objects and artefacts using ink, computation could be used to illuminate 
museum artefacts with information. The idea of embedding the world with 
computation has already been proposed in the works of Mark Weiser in the 
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Ubiquitous computing area. Making computation become part of the 
environment to perform actions that can help us to learn more about how the 
world works.  
 
“The most profound technologies are those that disappear. They weave 
themselves into the fabric of everyday life until they are undistinguishable 
from it. Consider writing, perhaps the first information technology: The 
ability to capture a symbolic representation of a spoken language for a long 
term storage freed information from the limits of individual memory, today 
this technology is ubiquitous in industrialized countries.”  
(Mark Weiser 1991)  
 
Ubiquitous computing offers the same advantages as using the written word to 
capture a symbolic representation of spoken language. 
 
Writing can be identified as an external device that is an intellectual technology 
that uses an artificial code. (Lupton &Miller 1996:50). Computation uses an 
artificial code to achieve the same ends as writing, but does so in a digital 
environment that merges with the analogue. The difference is in what is being 
augmented, is it our understanding of what we are looking at, or is it 
understanding of what we are interacting with. It is based on the means of the 
tool, and the abilities of the user to use it as an extension to find meaning in the 
museum. 
 
In the museum these two ideas could go together, writing has been used for a 
long time as a symbolic representation of spoken language to communicate the 
artefacts background in an exhibition with labels. It is one of the aids museum 
visitors use to learn about artefacts in museums and their past. It has helped and 
guided study of the disciplines that the artefact has been part of to discover new 
knowledge that has been preserved in other and older cultures that have been 
forgotten over time.  
 
Writing is a symbolic representation of language, and augments our ability to 
access information in a disciplinary way about museum objects on labels using 
a print medium. What is missing is the augmentation of our ability to interact 
with information in the museum environment in an interdisciplinary way using a 
digital medium. One such way is in using an online Virtual Museum to interact 
with digital museum artefacts, while the experience is not embodied in the 
museum. In a Virtual Museum digital artefacts can be turned, and manipulated 
for object study. The museum lacks this ability of the Virtual Museum to 
manipulate digital museum artefacts that could be used to view artefacts in more 
detail, and in object based learning. Learning that might include comparing a 
museum artefact with a digital museum artefact that could be located in another 
museum, or in storage. 
 
What museum visitor’s need is some tool to work with the artefacts that are on 
display in a museum exhibit, so that they can be turned, rotated or held. This 
tool could even allow museum visitors to compare the artefact with other 
similar digital artefacts, which are not located in the museum. Finding this tool 
is a question of putting the conceptual model within the museum, were it can be 
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used to interact with artefacts using computation. What tools can use direct 
manipulation in the museum environment, to manipulate representations of 
museum artefacts. A Gyroscope mouse is a computational tool that works using 
direct manipulation as a conceptual model.  
It does this by using sensors that are embedded within its design, that can sense 
its position, and movement over and through space. As a pointing device it 
differentiates itself from its desktop equivalent by not requiring any desktop 
support for action on the screen. It works wirelessly, which does not restrict the 
users movements when used for interaction in the museum. 
 
It could give museum visitors the same ability as turning artefacts in a Virtual 
Museum, but instead of being online, it could be in the museum using a 
computational medium. The Gyroscope mouse is a part of the physical context 
of the Interactive Experience Model, it aims at making museum artefacts more 
tangible for museum visitors to interact with. Ubiquitous computing can also be 
referred to as tangible computing when used to manipulate objects and artefacts 
that are in the environment using the Gyroscope mouse. Tangible computing 
aims to connect the physical environment with the computational, in the case of 
the museum it would be using the physical context for interaction. 
 
The physical context, which already has been defined as the place of the visit, 
and encompassing all the museum artefacts, is just one part of the Interactive 
Experience Model of the museum experience. The personal- and social contexts 
affect the use of a tool like the mouse within the museum. Each museum visitor 
experiences the museum through the personal context, which is affected by the 
social context, or other visitors within the museum. Digital museum artefacts 
fall between the borders of the physical context and a digital context. 
 
Situating a digital context 
A digital achieve could be used both in a Distributed Museum, which might be 
museums that share a database with digital artefacts, and a Virtual Museum. 
Those artefacts could be used for online display, and interaction in the museum. 
Digital museum artefacts don’t have the same constraints as their physical 
counterparts, as they are digital, they don’t have to be moved from a physical 
location. 
 
This flexibility gives museums the possibility of sharing digital museum 
artefacts with other museums were visitors could interact with them, and 
navigate information related to them. Navigating information related to the 
artefacts visitors could engage in interaction with them and use for manipulation 
when viewing the artefacts on display. Navigating the information on the digital 
artefact might allow visitors to look at different features of the artefact in more 
details, or for comparing between two different artefacts. This kind of 
interaction adds a new layer to the current Interactive Experience Model 
presented previously, by adding a digital context that goes beyond the limitation 
of time and space.  
 
The physical context has been used to define the museum environment and the 
objects within it. With a digital context the physical artefacts within the 
museum, could be re-mediated for interaction and manipulation. Not only could 
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they be re-mediated for interaction in the museum, they could be shared with 
other museums were they can be used for museum interaction and comparison 
with museum artefacts within the physical context of that museum.  
 
“Bolter and Grusin propose that all media work by “remediating,” that is 
translating, refashioning, and reforming other media, both on the level of 
content and form. The history of human-computer interface is that of 
borrowing and reformulating, or, to use new media lingo, reformatting 
other media both past and present – the printed page, film, television. But 
along with borrowing conventions of most other media and eclectically 
combining them together, HCI designers also heavily borrow “conventions” 
of the human-made physical environment.” (Manovich 2001:89) 
 
Artefacts in museums are the media of a time gone by, they are object media, 
and remind us of the past in the present, and inform us of what the future might 
be like. Observing them in an exhibition, visitors can learn from a concrete 
artefact that is part of history. Re-mediating that history in the form of digital 
museum artefacts, and sharing them with other museums for interaction. 
Museum visitors could assimilate information that might be related to their area 
of interest in relation to the artefacts on display. 
 
A Distributed Museum is based on the concept of museums sharing their 
resources with each other to create a common database of digital museum 
artefacts. A study of such a museum can only go as far as to speculated about 
the potentials of such a database, and its use in museums. Digital museum 
artefacts could allow for interaction and navigation, just as museum labels allow 
for reading, but they don’t replace the artefact on display. They are object and 
navigational aids for visitors that can use them to learn more about artefacts on 
display. Selecting similar or the same artefact for navigation as digital museum 
artefact could aid visitors that want to manipulate artefacts when viewing them.  
 
Visitors could select to interact with the artefact on display or similar artefacts. 
Already identified is the interest of children to manipulate museum exhibits.  
Identifying the artefact to be manipulated, can involve selecting an artefact that 
relates to the interest of young people that are used to interaction in online 
games and with digital technology. 
 
The goal of the product is to test what are the possibilities of interacting with 
digital museum artefact using the Gyroscope mouse. The artefact to be tested is 
a Weapon Bronze axe also known as a pálstav from the Late Bronze age period 
and is on display in Roskilde Museum. Young people with an interest in history, 
weapons, and interaction with computers could be interested in interacting with 
such an artefact. The Bronze axe is on loan from The National Museum, and 
could be used to show the potentials of a Distributed Museum.  
To re-mediate the bronze axe into a digital artefact it can be photographed and 
scanned to transform it into a digital counterpart, that allows for manipulation 
and sharing between museums. 
 
A user test in Roskilde Museum used a digital bronze axe to test interaction by 
turning it and comparing it with the original bronze axe or another bronze axe 
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that the museum owns. Interaction with a digital museum artefact eliminates 
any of the physical constrains of the original, and can be distributed or shared 
with other museums, and for viewing in a Virtual Museum. The physical 
constraints inherent in the physical context of the museum remains, integrating 
the digital context within the Interactive Experience Model is a question of the 
museum visitors needs. A digital context could work beyond time and space, as 
it would not be constrained by the limits of museums opening times, or limits of 
physical space. 
 
”Organizations can now store masses of information on their websites 
and achieve around-the-clock availability, establishing communicative 
relationships with interested users on a global scale even before they set 
foot outside their homes”(Slevin, 2000:75)  
 
As part of the Interactive Experience Model the digital context cannot work in 
isolation, as only when all the contexts are put together do we get a model of the 
museum experience. To find a common denominator for the digital context 
within the model, a digital medium that uses computation as a medium offers an 
opportunity of discovering what its possibilities are in the museum. The 
museum experience is embodied in the museum, and gives people concrete 
artefacts that they can use in object learning and use museum object labels to 
aid them in their learning.  
 
The Distributed Museum experience 
Being in the museum, visitors have a complete choice of what to see, and do, 
their museum learning is completely voluntary, and they can leave whenever 
they want.  Even though learning in the museum is based on object learning, 
visitors do not have many ways of interacting with the artefacts on display in 
the museums. They can compare artefacts that are present in the museum with 
one another, but some artefacts might not be on display. What if they want to 
compare one artefact with another, to learn about what they have in common, 
and see new connections between the artefacts they had not seen before.  
 
Not many tools exist in the museum for object based learning that allow 
museum visitors to interact with them, if they want to compare different 
artefacts, and turn them to see them from a new perspective. What would such a 
device look like and how would it be used. History can provide us with 
examples of devices that provide inspiration when looking at the possibilities of 
building devices that could be used for comparing artefacts for object study. 
One of the most familiar devices that was never built but describes a device that 
could have been used for object study is Vannevars Bush´s Memex. 
.  
“The owner of the memex, let us say, is interested in the origin and 
properties for the bow and arrow. Specifically he is studying why the 
short Turkish bow was apparently superior to the English long bow in 
the skirmishes of the Crusades.”(V. Bush, “As we may think”, (Mayer 
1999:34) 
 
This example could well belong to an exhibition in a museum, a museum visitor 
to a museum exhibiting the English Longbow, but would not necessarily have a 
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Turkish bow on exhibition. A museum in Turkey, exhibits the Turkish bow, but 
in a similar manner does not have an English bow in its museum. For the 
museum visitor wanting to know why the Turkish bow was better in the 
conflicts of the Crusades, such a device might be very helpful. In fact it has 
been, as the concept of the memex can be indicative of technologies that reach 
beyond time and space, such as the World Wide Web. A computer display with 
web pages could be one such device, as it could allow for interaction with a 
digital archieve of related museum artefacts. 
 
A Distributed Museum could link the digital artefact collection of both 
museums together to allow for interaction and comparison within the museum 
environment, or online in a Virtual Museum. It could also give access to 
information related to the artefacts like materials used in them, and other factors 
related to what visitors would want to know about the artefact. The Gyroscope 
mouse in the perspective of a Distributed Museum could allow museum visitors 
to interact with digital museum artefacts, and to compare them with the museum 
artefacts on display. 
 
Combining the museum experience, which is mostly embodied in the museum 
with the Gyroscope mouse, requires a theory of interaction that can change it 
from being equipment in the museum to being a tool. Heiddegers 
phenomenological aspect of the transformation of equipment from being 
present-at-hand to being ready-to-hand can illustrate the use of a tool. What is 
needed is a theory that can adapt the phenomenological aspect of using 
equipment like the mouse with computation in the museum. Embodied 
interaction provides a theory of interaction that draws on the  
phenomenology of embodiment using tangible computing to create a theory for 
interaction that can be used to analyse the mouse as a tool for interaction within 
the museum. 
 
When a tool is present-at-hand people are aware of it as equipment, but when it 
is used ready-to-hand it becomes part of an activity. Activities like turning and 
comparing digital museum artefacts with museum artefacts within the physical 
space of the museum. Analysing the Gyroscope mouse as a tool that can be used 
for those activities in the museum to aid in object learning is what the theory 
aims investigate. 
 
Summary 
This chapter has looked at possibilities that mediums offer for interaction in the 
museum. It has lead research to the analysis of a tool that is used with a digital 
medium to navigate information. That tool is a Gyroscope mouse that is not 
constrained to a desktop for interaction, but can be move freely in the air for 
interaction on a screen.  
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3. Theory 
A chapter on theory can explain the reason behind what makes the mouse work 
as a tool for interaction. A tool that can be used to manipulate a digital museum 
artefact that can provide information related to the artefact on display. The 
chapter will look at what a museum visitor can use a mouse for to find meaning 
through interaction in the museum. 
 
Having established an initial analysis of a tool that can potentially be used in the 
museum for interaction in the last chapter. This chapter sets out to explain what 
a mouse as a tool for interaction could do for the museum visitor.  
 
The activity in the museum is using the mouse to turn, and compare a digital 
museum artefact with the original artefact.  Just as much as those are actions, 
they can also be used to create meaning, and in the phenomenological 
perspective actions and meanings are believed to be the one and the same.  
 
When the gyroscope mouse is used in the museum to turn a digital museum 
artefact it is the action of the hand that turns the mouse that has meaning on the 
screen. What does the action then mean for the museum visitor, can they use the 
mouse as a tool to interact with digital museum artefacts in the museum?  As 
with any activity it can be broken down into steps that allow the visitor to 
complete tasks that are related to her goals of finding meaning in the museum. 
In embodied interaction that can be “the creation, manipulation, and sharing of 
meaning through engaged interaction with artifacts” (Dourish, 2001:126)  
 
Artifacts like the Gyroscope mouse can enable interaction between the visitor 
and a digital museum artefact that can augment the artefacts on display. As 
already discussed a digital medium can present information in an 
interdisciplinary way. Accessing that information could give museum visitors 
access to information that might be related to their interest for the museum 
artefact on display.  
 
The Gyroscope mouse is used for that activity, and the museum visitor enacts 
the activity in the museum. It is a relationship between the environment, the 
museum visitor, and the activity, such a relationship is also known as an 
affordance.(Norman 1988:9) 
The mouse affords action to a museum visitor with a click of a button, and the 
movement of the hand that controls it, is changed into meaning on the screen 
when it is turned. Would the museum visitor find it a meaningful action to be 
able to pickup the mouse and use it for interaction with the digital Bronze axe? 
Finding out what the visitor perceives to be a meaningful action to perform 
requires looking at the conceptual model established, what does the user see 
when looking at the mouse.  
 
 
 
 
 
 23
 
Analysing the ontology 
Providing a structure for the museum visitor for what to do, and what to click on 
could be helpful when engaging in an activity in the museum. Ontology 
provides a “structure from which meaning can be constructed”(Dourish 
2001:129). It describes the furniture of our world, and the way people interact 
with it. What do people perceive when they interact with the world around 
them? A mouse is a device that is used for navigation on the screen, it can be 
used to point and click. It generally has two, or three buttons on its top, some 
even have wheel that can be used to scroll. 
 
The ontology of the Gyroscope mouse is that’s its design goes against the 
affordance of the everyday mouse, which there is no button located under it, 
only a ball that senses the motion. In the case of the gyroscope mouse there is 
no ball that senses the motion, but a built in gyroscopic motion sensor that 
senses the orientation of the mouse when it is held. This poses a problem in its 
use, since people have built up a mental model that explains how it is used on a 
desktop that gives support for using it.  
 
 
 
The picture shows a Gyroscope mouse (black), and an ordinary desktop mouse 
(white), but blue buttons are located under the Gyroscope mouse, while the 
desktop mouse has no buttons there, just a ball. Most visitors would not be 
aware of the mouse button located under the Gyroscope mouse unless they were 
informed of how it worked. The fewer buttons a museum visitor has to think of 
the better, keeping things simple can make interaction easier, and connect the 
conceptual model with the users mental model.  
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Another point is the situation of the experience itself, a chair affords sitting and 
gives support for working, while standing does not. This could limit the length 
of the activity, and what is done. Skimmability is a concept that is used in the 
design of object labels that allows visitors to skim them while standing.   
 
Applying the same concept to viewing information on a screen wile interacting 
with a Bronze axe could aid in navigation, and viewing. Skimming is also 
known when reading text on the web, and drawing from related experiences to 
viewing artefacts online could help in the design of an interface for viewing a 
digital bronze axe in the museum. What kind of information could museum 
visitor get from turning the Bronze axe, while skimming different parts of it that 
could aid in navigation related to it?  
 
The museum visitors understanding of the museum space, is based on their 
understanding of the relationships between each part that makes up the physical 
context. The artefacts on display, the labels that are used to describe them, and 
the glass cabinets used to preserve them. The museum environment puts 
physical constrains on the possibilities for interaction, what visitors can do is 
look at museum artefacts, and read about them on object labels. The museum 
environment is a social environment, and visitors can talk about the artefacts on 
display with each other. Ontology provides an analysis of the objects at hand 
that can be used for interaction, the mouse with its abilities for navigation and 
interaction, the screen with its possibilities to present information. 
 
Viewing and accessing information about the artefacts on display, the physical 
constraints can limit the possibilities for interaction with the artefacts.  
Creating a structure within the environment were meaning can be constructed, 
means adapting the technology to the environment, just as technology like print 
has been adapted to the museum. Where does it fit within the museum and for 
what purpose? In the case of the mouse it is a tool that works with direct 
manipulation and could be used for interaction and navigation.  
 
Sharing meaning with the visitor  
Situating the mouse within that activity, its use and purpose have to be 
communicated to the museum visitor. Just like the previous analog technologies 
have been situated for object observing and label reading. The mouse could to 
be situated for museum navigation and interaction. A tool is defined by its use, 
or its activity, ontology defined the structure were meaning can be constructed 
by using the mouse. Intersubjectivity can share that meaning with the museum 
visitor. What purpose does the mouse serve in the museum, where can it serve 
the museum visitor? Most visitors have sometimes wondered about the 
possibility of being able to turn a museum artefact, to see how it looks from the 
other side.  
 
Communicating that possibility to museum visitors, involves situating the 
digital technology within the physical context, so that it allows visitors to 
explore the Bronze axe with the mouse. Fitting the mental model visitors have 
of an ordinary mouse to the Gyroscope mouse involves communicating the 
museums expectations through the situation of the activity, and the constraints 
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present. Direct manipulation as a conceptual model can guide the mental model 
people have of the mouse through the activity of turning a three-dimensional 
Bronze axe, as the mouse affords turning and moving. It also provides 
immediate feedback for the actions performed by the mouse on the screen. The 
constraints communicate to the visitor the possibilities available, and the 
affordance of the mouse what options are for interaction. The conceptual model 
can be used to meet the visitor’s mental model by fixing the button on the 
bottom, so that it does not afford clicking, but holding.  
 
Establishing a relationship  
What matters to the visitor is the action perceived when using the mouse, can 
the bronze axe be turned, is it possible to zoom in and see more details. 
Perceiving what is possible and what is not, visitor act through the mouse on the 
axe by clicking and moving it. Each task is part of the visitor’s goals of being 
able to interact with the axe and forms the activity of manipulating it. A 
relationship is established when the visitor perceives that clicking on one part of 
the bronze axe, and turning it is meaningful. That relationship establishes an 
intentional relationship, or an intentional reference that is based on the 
intentionality between what the visitor perceives as meaningful, and the actual 
action using the mouse to interact with the axe. 
  
With intentionality the visitor can find a direct relationship between the actions 
of the mouse, and its meaning on the screen. The meaning on the screen is what 
matters to holding the mouse, as they want to find it on their own in the 
interaction with the axe. In the activity of using the mouse on the screen, action 
and meaning are one, museum visitor cannot find meaning on the screen 
without using the mouse. The mouse acts as a pointing device, which can be 
used to interact with the digital museum artefact. 
 
When the museum visitor has perceived what is a useful meaningful location to 
interact with, a relationship based on intentionality is initiated. Once that 
relationship is maintained through interaction with the bronze axe by turning it, 
the relationship is coupled. The visitor can create several such relationships at 
one time, by first turn the bronze axe, then zooming in, and then to move it to 
see different parts of it. Coupling is what brings the artefact closer to our 
attention, as we can use direct manipulation to turn it and see new views of it, 
we might not be able to see in the museum. 
 
Actions turn into movements on the screen, the difference is that what the 
Gyroscope mouse affords is that it does not have to be used on a desktop for 
support, it can be held in the air, and turned. In a similar way most museum 
artefacts on display do not afford people to sit and study them, it is an 
experience that is based on viewing and reading labels associated with the 
museum artefacts. A digital medium does afford people to access information 
that might be of relevance to their interest. To access that information the mouse 
can act as a tool between the museum artefact and the information that might be 
of interest to the visitor. It is an activity that involves “the creation, 
manipulation, and sharing of meaning” (Dourish, 2001:126)that the visitor 
could find when interacting with the digital bronze axe.  
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The museum environment does not afford people to sit and study objects, it is 
an experience that is based on viewing an exhibit that displays information 
along with objects in a structure based on a theme or in a chronology. The 
objects and the museum environment are part of the physical context, while 
each and every visitor views an exhibition through the personal context.  
 
That view can be affected by who they visit the museum with, and other people 
that are also viewing the exhibit, which is the social context. The tools we use to 
aid in the navigation of the museum space are based on the physical context. 
The Gyroscope mouse would be part of the physical context, but when used by 
a visitor it would be viewed through her personal context. What kind of a 
navigational aid the mouse can provide in the activity could be based on the 
personal context. What does the museum visitor want to get out of the visit? 
 
The Gyroscope mouse provides the visitor with a tool that can manipulate 
images on a screen, and turn them, click on text to find information of interest. 
It is a pointing device that visitors could use for interaction with museum 
artefacts. What that really is, can be found by defining what the activity in the 
museum is.  
 
The foundation of design  
Having identified the function of the Gyroscope mouse in the museum, the 
theory of embodied interaction can act as a foundation for design. To create 
activities that relates to using the Gyroscope mouse as a pointing device, which 
can be used to turn a digital museum artefact and compare them with the 
original museum artefacts. A third possibility would be an activity related to 
navigating information that relates to the museum visitor’s interest. The 
foundation can provide support for a design strategy that could implement a 
possible solution for interaction with digital museum artefacts.  
 
The activities that have been identified for using the mouse in the museum 
include turning digital museum artefacts, and the possibility of comparing those 
artefacts located in another museum with an artefact. Information is also 
important in the museum, and using the mouse’s ability to click on objects 
could afford it to access information related to the artefact on display. 
 
Having identified three activities that museum visitors could engage in their 
interaction within the museum using the mouse. Each of these activities can be 
mediated through the mouse and used for interaction on a screen. The mouse 
acts as a tool guided by the goals of the visitor, in each of the actions the mouse 
creates different relationships between the tasks that are being worked with. The 
actions become coupled to what the user intents. When the user moves from one 
intention to another, new intentional references are created, which the user can 
act on to create meaning. The user can manipulate the meaning by turning the 
bronze axe or by sharing that meaning with someone that is present in the 
museum through the social context. 
 
When the mouse is used as a tool in an activity the users awareness changes of 
it from one action to another as the user finishes a task, and works on another as 
part of a goal. Changing equipment into a tool that works as a part of an action 
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that makes up an activity. When the mouse is used it becomes an extension of 
the hand and can be used to point at objects, and then click them to initiate a 
desirable action. A desirable action could include turning a digital museum 
artefact.. 
 
It can also include accessing information about the artefact that relates to the 
interest of the visitor. When the users awareness of the mouse is ready-to-hand 
to attain that action it becomes part of the activity of turning the digital artefact. 
The mouse in this state is ready-to-hand to select objects, or operate menus. 
In a situation were it is not possible to work with the mouse on the screen, the 
user becomes conscious of the mouse as an object or a tool, and the mouse 
becomes present-at-hand. When it is present-at-hand a user becomes aware of 
the mouse as equipment 
 
Many people are used to operating a mouse in a desktop setting, were it is used 
on a flat desktop that represents a two dimensional workspace to get work done. 
What happens when visitors are presented with a three-dimensional workspace 
inhabited by digital museum artefacts? Can they interact with them, does the 
interaction in the museum change in any way or do the same rules apply? 
 
Summary 
This chapter set out to look at the mouse within a theory of embodied 
interaction, can a museum visitor use it to manipulate a digital Bronze axe. It 
has established a structure that can be used for the museum visitor to construct 
meaning.   
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4. Design strategy 
In this chapter on the design strategy, which involves putting theory to work and 
design a product that can be used in a museum exhibition related to a bronze 
axe. The theory of Embodied Interaction provides several design principles that 
can aid in the design and help create prototypes by putting the principles to the 
test. Not only can it aid to create prototypes, it can put those principles within 
the Interactive Experience Model and see where they fit within each context.  
 
Tangible computing sets out to explore “the relationship between activities and 
the space in which they are carried out.”(Dourish 2001:158). Within the theory 
of Embodied Interaction, this relationship can be explored in practice, in the 
museum. To create activities already identified within the museum space 
requires a design that can be situated and adapted to the visitors and the 
museum environment.  
 
The theory of embodied interaction provides several design principles that can 
be used to put theory in perspective within that environment. In every activity 
the visitors goals play a big factor in the outcome of the activity, to achieve the 
goal, the activity can be broken down into tasks. An Activity already identified 
is turning the bronze axe with the Gyroscope mouse, can the mouse actually be 
used in the museum to manipulate a digital bronze axe? 
 
A digital bronze axe would exist with in a digital context, to test that context it 
would have to be integrated with the Interactive Experience Model of the 
museum experience. The physical context and the digital context can be 
integrated with tangible computing as it explores the relationship between the 
activities and the space in which they exist within. This leads to one of the 
principles that the theory of embodied interaction provides, which is that 
computation is a medium. Computation provides the medium for which the 
activity exist within, and can be tested by using the Gyroscope mouse to interact 
with an artefact within the digital context, that would be a digital Bronze axe. 
 
To test the principle of computation as a medium, prototypes of a three-
dimensional version of a Viking axe were initially build, so that the interaction 
could be tested. 
Computation as a medium augments or amplifies activities by embedding the 
technology within the practice of the museum experience. What is it to be in the 
museum, and observe museum artefacts like a bronze axe, and having the option 
of either reading object labels to learn more about it, or us a mouse to navigate 
related information and interact with it. Computation augments the visitor’s 
ability to be able to navigate related information, and interact with a digital 
museum artefact that affords interaction.  
 
Prototyping three-dimensional models 
The prototype served the purpose of testing the Gyroscope mouse and finding 
what possibilities it offered in terms of interaction with a digital artefact. The 
prototype was also used to see what possibilities there are for creating a three 
dimensional digital representation of a museum artefact. The problem identified 
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when using this approach was in trying to identify what the mouse would be 
used for. 
 
 
 
It could be used an extension of an action, but what kind of action that was, was 
not known at the time. The prototype offered full interaction using the mouse to 
rotate a digital Viking axe. The prototype axe was created with a three-
dimensional modelling program, and then exported to a virtual reality mark-up 
language browser 
 
To explain the actions with the mouse, and the meaning generated on the screen, 
embodied interaction can be used to bind the two together. This version of the 
prototype offered a limited view, since it does not give an accurate 
representation of a real axe, but gives an example of using computation as a 
medium for interaction with a digital artefact. 
 
Production 
Further versions of the prototype were developed, which lead to the conclusion 
that a more accurate and representative model for interaction was needed. A 
photographic representation gives a more accurate and detailed view of the 
artefact on display. Panoramas are known for giving people landscape views on 
the Internet, they can also be used to map objects, and use them for interaction 
that includes turning and zooming. Functions, which might be interesting for 
museum visitors to have access to when interacting with digital museum 
artefacts.  
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The production version is based on mapping an object that acts as a digital 
Viking axe for test purposes. A steel axe was used instead of a real viking axe to 
test the production version. With the theory of embodied interaction the action 
of the axe on the screen can be explained, as it gives the museum visitor an 
opportunity to manipulate a digital representation. The goal was also to present 
the information using an interdisciplinary method to test the possibilities a 
digital medium offers. Information can be associated across a wide area of 
different mediums, which can be incorporated into a computational medium.  
Information about the Viking axe could be integrated within the medium that 
would allow visitor to retrieve related information. 
.
 
 
The limits of the production version were that it was not a museum artefact, and 
that it only allowed turning the axe left and right, and not rotating it in all 
directions. To test a production version in a museum, a more suitable artefact 
would give better results, as it would have a history that test persons might find 
more interesting to explore. 
 
 
Design 
The design strategy establishes a direction for designing a tool that can be used 
as an aid for interaction in the museum, just as labels act as an information aid 
when observing artefacts in the museum. The design strategy puts in motion 
what the theory aims to achieve, which is finding out the possibilities for 
manipulating a digital museum artefact like a Bronze axe, and the possibilities it 
offers for presentation of information. 
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Building on a conceptual model that can be used to guide the mental models 
people have of activities related to interaction with representations, direct 
manipulation could aid visitors when interacting with digital museum artefacts. 
Direct manipulation is well suited for interaction with objects to augment the 
museum experience for object learning. It provides a conceptual model that can 
be adapted to the mental models most people have of using a mouse. Using the 
conceptual model it can be used to create activities related to manipulation of a 
digital bronze axe. Activities based on interacting with it, and comparing it with 
the original axe on display, along with artefacts that might be located in other 
museums. The research and theory have drawn in possibilities that can augment 
the museum experience. 
 
The prototype, and production version proved valuable in being able to test 
computation as a medium for further conceptualisation. It provided an 
opportunity to see what the medium could offer in terms of interaction, and a 
novel experience for a museum visitor to be able to manipulate a digital Bronze 
axe. Visitors with an interest in history, and bronze weapons, could benefit from 
being able to use the mouse for interaction with digital artefacts in the museum. 
A Distributed Museum could give visitors accesses to a digital achieve with 
related artefacts from other museums. 
Such a capability could allow children to explore the cultural world of artefacts 
on display by manipulating them, with a hands-on-activity like the Bronze axe, 
which they could compare with the artefact on display. 
A bronze axe located in a museum in another country could be re-mediated as a 
digital axe, and used for any comparison that relates to the viewing. 
The Gyroscope mouse can enable museum visitors to participate in the display 
of museum artefacts by interacting with a digital museum artefact. 
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Participation in the museum 
Instead of being an observer, a visitor can participate in the museum exhibition 
by using the mouse for interaction. Embodiment with the personal context is 
based on a participative status, and a second design principle leads design to 
participation. “Embodied technologies participate in the world they 
represent.”(Dourish, 2001:177). A digital Bronze axe can be manipulated in 
different ways depending on what goals the museum visitors have. Do they 
want to get a particular view, or enlarge a pattern on the bronze axe that is not 
visible from their current position?  
 
Participating in the activity the digital museum artefact could enable visitors to 
participate in the display and realise their goals when viewing it. 
When the mouse is used in action on the screen it is not used in isolation, it 
works on artefacts on the screen that are representations of objects in the real 
world. In the Interactive Experience Model the physical context would work on 
a digital context to augment the museum experience.  
 
The mouse works in a computational medium with artefacts that are 
representations of the real thing. The mouse is a tool to work with 
representations and computation allows visitors to manipulate digital museum 
artefacts in the museum. With the mouse visitors can manipulate the 
representation of the Bronze axe to get a feel for its form, and details that might 
not be visible at first look. Representations work in a computational medium, 
which also enables the action on the screen 
 
The two principles establish a relationship between the museum visitor and the 
environment, and the interaction that takes place. A picture of the visitor, 
interacting with the bronze axe can be drawn from the principles provided by 
mapping the possibilities for interaction.  
 
Mapping the interaction 
A picture is forming of interaction in the museum with the Gyroscope mouse, a 
theory has been laid down, and a strategy that establishes a direction for design. 
The mouse originates from research done in augmentation research to aid in 
navigation on a screen. It has been used to augment our abilities in the office 
were people work with representations of real objects. This ability magnifies 
our capability to work with information, documents can be filed by using 
representations in an environment that matches the real one.  
 
The theory has shown that the mouse’s capabilities can go outside this 
environment,  and into other environments were it can be used for interaction. A 
change in environment can pose new problems when using a tool to accomplish 
an activity that it has not been used with before. Several possibilities are for 
mapping the interaction to test the theory and design principles that can be used 
to situate a digital medium within Roskilde Museum. Knowing who will be 
using the mouse, and for what purpose, an activity can be situated in the 
museum for interaction. Storytelling can use the Interactive Experience Model 
of the museum experience to model the theory and test the design principles to 
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augment the museum experience. A scenario can map what people are trying to 
do, and where they are doing it. 
 
Scenario  
Johann is seventeen years old, and is interested in History, computer games are 
also a big part of his live. He finds that he can join his interest in History with 
playing games that can model historical event. He is interested in all History 
and finds it interesting to learn why events in History lead to one way instead of 
another. As part of his history class, he has to write an essay about objects from 
any period in the Bronze age. He and his friend Martin have both been playing  
A game were history plays a part, and changes in materal use change the 
technology available in the game. They are deciding on objects they could write 
about from the game. They have decided to write about two different bronze 
axes from that period, but want a more hands-on-experience with the axes than 
they can get from the game. 
 
They know that the axes are modelled on real bronze axes, one is on display in 
Roskilde Museum, while they don’t know where they can find the other axe. 
They really wants see the axe in Roskilde Museum, so they are planning to go 
to the museum. They have heard that there is an interactive display in the 
museum, which can be used to explore the axe in more detail, along with 
looking at similar bronze axes located in other museums. They really want to be 
able to see, if it is possible to find the other bronze axe that is in the game, and 
find out where it is.  
 
What they want to do is to explore the axe in more detail, and compare it with 
other bronze axe. Can they get any information there that they can use for their 
essay? When they arrive in the museum, they looks for the interactive display 
and they find the bronze axe from the game in a showcase. Johann recognizes a 
mouse that sits in as slot next to it. A screen is in the showcase that shows the 
same bronze axe, he picks up the mouse, but does not know what do to with it 
since there is no place to use it. As he holds it he sees that the pointer on the 
screen moves. He tries to move the mouse to get thepointer to the axe, and 
wonders if he can click on it, which he can and when he does he finds that he 
can turn it around. 
 
He can see it in more detail than in the game, and he can also see the bronze axe 
itself in the display. Martin observes, and takes some notes from about the 
bronze axe on display, and the one they can interact with. He asks if Johann, if 
he can click on any icons that represent other axes in the corner of the screen. 
Johann notices that he can select different axes there, he sees an icon that looks 
like other bronze axe from the game, and sees that it is in the National Museum. 
He clicks on it, and it appears on the screen instead of the one that was there 
before. They find that they are similar, but there are differences that they think 
that they would not have been able to know about without coming to the 
museum. They decide to use what they have learned from this visit to the 
museum in their essay. 
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Turning action into meaning  
Mapping the interaction with a scenario, an overview of the activity in Roskilde 
Museum can be explored. It can give an hypothetical example of potential users 
in the museum using the mouse for interaction. As a hypothetical example it can 
put the design strategy in action and tests the design principles that the theory 
puts forward. It leads design to a third design principle, “Embodied interaction 
turns action into meaning”(Dourish 2001:183), do museum visitors turn action 
into meaning when interacting with the digital Bronze axe using the Gyroscope 
mouse? 
 
In the scenario, Johann and his friend Martin went to the museum to learn more 
about two bronze axes that they were going to write about for their history class. 
They discovered that it was possible to use a mouse to explore the bronze axe in 
more detail, along with viewing the axe itself. They also found the other axe 
from the game, and details about in what museum it was located. Johann used 
the mouse to compare the two bronze axes.  
 
In the scenario, they were trying to learn more about the Bronze axe on display, 
and find information about the other bronze axe. They worked in a group to find 
out more about the bronze axe in the museum. The activity is affected by the 
practice of who was using the mouse, and for what purpose, were they trying to 
use the mouse to explore or to find something related to their work in the class? 
 
When working in a group, the interaction is affected by the Social context, it 
affects what people look at and want to see, or do. A relationship between the 
user and the digital Bronze axe is based on the practice of the activity. What that 
practice is depends on what the user intents to do, what meaning are the visitors 
trying to derive from interaction with the Digital Bronze axe.  
 
The theory of embodied interaction established how intentionality set up a 
relationship between the user, the mouse, and the digital artefact that is being 
acted on. Coupling allowed the user to find the meaning that is being looked for 
by doing what the visitor perceived to be meaningful action to perform. To find 
out what potential museum visitors find to be a meaningful action to perform, 
an evaluation is needed to understand the relationship between the action and 
the meaning. 
  
Summary 
Drawing to a conclusion this chapter on the design strategy, what can be learned 
is that theory can guide the design process, and give reason for what to do in 
each step. Those steps can go from building prototypes to production versions 
for use in later tests, and to map the interaction of the mouse and the visitor in 
the museum.  
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5. Evaluation 
This chapter involves working with the theory established, and the design 
principles used in developing the product. What is the users perspective when 
using the product in the museum, does the product really answer the questions 
put forward with the problem formulation? The users perspective is needed to 
know if those answers are really being answered, because the users is the one 
that is going to use the product in the museum. What does the user perceive 
when using the mouse to interact with a digital bronze axe? In what way could 
the user use the mouse to navigate information? An evaluation of the users 
interaction in the museum can provide some answers for what the user 
perceives. 
 
Evolving the product through practice in the museum, involves situating it 
within the Interactive Experience Model that can be used to plan an activity that 
can be used for interaction. Each principle has developed the digital context to 
be integrated within the different contexts making up the Interactive Experience 
Model. What it has not done is to view the effects a digital context would have 
on the model in the museum.An evolution framework is needed to evaluate the 
product in the museum, a DECIDE evaluation framework (Preece, Rogers & 
Sharp 2002:348) can determine what the goals of the test are and explore related 
questions.  
 
The initial goal of an evaluation is to find out the effectiveness of using a 
Gyroscope mouse in Roskilde Museum for interaction with a digital museum 
artefact. A second goal was to create an activity that was related to using the 
mouse for interaction. The mouse is a navigation tool, so it does offer a way of 
navigating information that could be presented with the digital artefact. Children 
have been identified as a target group in the motivation analysis, because of 
their interest in manipulating museum exhibits. The goal of the evaluation is to 
take the development of the mouse further by looking at young people in the 
age between 11- 26. Would such an age group be interested in an activity 
involving interaction with the Gyroscope mouse to manipulate a digital bronze 
axe and to navigate with information related to it. 
 
To explore further questions about using a computer mouse for interaction in 
the museum to manipulate a digital bronze axe is to look at the theory and 
design principles. Can the interaction be built on the foundation already 
established, or is further iterative design work required to improve interaction 
and navigation with the mouse? Such questions can further be investigated to 
find out what the user perceives when interacting with a digital bronze axe. 
Does the user find it hard to use the mouse for interaction, can the user use it to 
navigate information? 
 
After having identified the main goals, and questions related to them, the 
DECIDE evaluation framework can be used to chose an evaluation paradigm to 
answer these questions. 
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Choosing a evaluation paradigm 
When chosing what evaluation paradigm to use for evaluation of the theory and 
design used some practical issues have to considered. Selecting users is one of 
the practical issues concerned, when deciding on what method to use. Other 
practical issues concern the place of testing, availability of the Bronze axe that 
will be used, time constrained limited to museums opening times. The practical 
issues limit what can be tested, and how many users can test the product. 
 
To get around some of the practical issues concerned, good planning of the 
resources available can implement a test that uses the goals and questions 
already discussed. The goals center on the needs of the visitor in the museum, 
that visitor has been identified as children and young adults in the age range 11 
to 26.  
 
Selecting users from this group involves getting users with an interest in 
computer interaction, which might be interaction related to computer games. 
Some computer games can be related to the artefacts museums have on display, 
one such is a bronze axe. Young visitors with an interest in both would be the 
ideal user for the test. 
 
Getting users in this age range involves contacting families and young people 
that can participate in a user test. It also involves getting a showcase from 
Roskilde Museum that can be used for museum testing within the museums 
opening times. What was also needed was access to two Bronze axes, which are 
on display in the museum. All these arrangements put constrain on what kind of 
a test was possible, along with the equipment used for the test that had to be 
prepared before the test.  
 
An evaluation paradigm has also to be selected to focus on the goals and 
questions of the evaluation framework used. To focus on the needs of the users 
an evaluation paradigm selected is a user centered design development 
methology. A user centred development methology can develop the theory and 
current design to be usable within the museum environment. 
 
 
User centered design 
The test follows a user centered development methology that focuses on the 
user and the users needs. The user test set out to test the theory of embodied 
interaction within the Interactive Experience Model of the museum experience. 
What physical constraints are for using a digital medium within the museum 
environment, and where can technology be situated to allow for interaction 
between visitor and digital artefact. The ontology of the mouse identified a 
button located under it that might be problematic for people that have not used it 
before.  
 
To fit the conceptual model with the users mental model of a mouse, the mouse 
was modified to with direct manipulation as a conceptual model. To modify it, 
the button on the mouse that is used to initiate motion on the screen was taped 
down. The user should not have to think of how to operate the mouse, just what 
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she perceives to be a meaningful action to perform the test will set out to 
investigate. Can the Gyroscope mouse be used without any instructions? 
 
 
 
Usability test 
A user test was conducted in Roskilde Museum and interaction with the mouse 
was tested using a showcase, the Bronze axe along with a computer display with 
the digital Bronze axe. The aim of the test is to observe the use of a gyroscope 
mouse as a tool in the museum to interact with digital museum artefacts, and to 
compare them with museum artefacts. The goal is to look at what a digital 
medium can do to aid in object-based learning. A goal is broken down into 
activities that will be tested using embodied interaction as a theoretical 
framework to analyse the mouse’s ability for interaction with digital museum 
artefacts.  
 
What are the users goals when using a mouse as a tool in the museum to turn a 
digital museum artefact, what do users perceive to be a meaningful action to 
perform? Do they perceive that clicking on one location is more meaningful 
than on another one, and that it is a useful action to perform? What does the user 
want, or to do, to find meaning when engaged in interaction with artefacts. 
Interaction that includes turning it, and using the comparison to create, 
manipulate, and share meaning within the museum? 
 
The Gyroscope mouse is used for interaction in all those cases. The goal is to 
measure its effectiveness for interaction in the museum. Can it be used to turn 
artefacts and at what moment is the mouse transformed from being equipment 
in the users hand to a tool that can be used for engaged interaction. As an 
equipment that goes from being present-to-hand to being a tool ready-at-hand. 
These are question that the user test set out to solve.  
 
The first part of the observation watched users interacting with the Gyroscope 
mouse on the digital bronze axe in the showcase. The moment that the users 
awareness transformed of it from being equipment to a tool was measured. The 
following table shows the results of three users that each tested interaction with 
the mouse. When is the mouse present-at-hand and when does the user become 
aware of the mouse as a tool. 
 
Awareness of mouse User 1 User 2 User 3 Average 
Mouse is present-at-hand 45 seconds 10 seconds 12 seconds 22.3 
seconds 
Mouse is used ready-to-
hand 
5:18 2:20 4:30 4:04  
 
At first it seemed like the users were not sure of how it worked, and were trying 
to figure it out. The conceptual model established direct manipulation as the 
users mental model of the mouse is equipment that affords moving it on a flat 
desktop, and clicking to interact with what is on a screen. In the museum were 
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the mouse was used there was no support for users to use it on a flat desktop. 
One user seemed to have a problem using the mouse for interaction 
 
Test person finds it hard to control the mouse, says it is hard to figure 
it out, says there is difficulty in moving it left and right like he wanted 
it to, but is alright when he moves it up and down. Says it needs 
improved handling 
 
Moving the mouse in three-dimensional space might require changing some of 
the settings of the mouse for tuning, which are mostly configured for a mouse 
that is used on a flat desktop. In this example, the goal of the user can be 
identified as moving it left and right, do the problems the user has make the 
mouse equipment in the users hand? Were the user tries to get it back in a 
ready-to-hand to move what is on the screen left and right. Could the users goals 
be connected with the tool being ready-to-hand? The goals of other users could 
support that by looking at what they are trying to do. Another user was trying to 
use the wheel on the mouse to zoom in and out, but it did not work.  
 
Test person says he is used to use the wheel on the mouse to zoom in and 
out, but it does not work when he uses it on the mouse.Says that he is unused 
to use buttons a plus and minus button that are used to zoom in and out in 
the air, or without support on a desktop. Says he can move the mouse left 
and right, and moved in each direction. 
 
This observations support that using direct manipulation as a conceptual model 
fits with the users mental model of using the mouse for interaction. It could also 
support that the users goals are related with using the mouse Ready-to-hand, or 
as a tool for some action that is related to it. This leads to the question of 
meaning, does the user turn action into meaning when interacting with the 
digital Bronze axe with the mouse. When users are not being able to perform the 
action they intent to they cant find the meaning they are looking for. The mouse 
is equipment in their hands, or present-to-hand when it does not perform as they 
expected. When they can perform the action they wanted the user said that he 
 
 he can move the mouse left and right, and moved in each direction. 
 
The mouse is ready-to-hand as a tool, and action can be turned into meaning. 
The users goals seem to be linked to his intetntions or what he wants to do, if he 
cant make his intention work the mouse is just a piece of equipment in his 
hands. If he could get his intentionality  then the equipment would become a 
tool that is Ready-to-hand.. 
 
Augmenting the museum experience does not change any of the parameters of 
the experience itself, it is still has the same constraints as the physical context 
puts on interaction within the museum space. The length of time users engaged 
in the activity confirms that users get tired of standing and interacting with the 
mouse 
 
Before the observation, it was not realised that the constraints of the physical 
context would put such a limitation on interaction within the museum 
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environment. The test was conducted in a controlled environment where other 
museum visitors did not have access. The test did not measure the effects of the 
social context directly although the person observing the test person could be 
regards as one part of the social context, and could affect what the tester says 
and does. 
 
Some of the observations made were the differences between the way children 
and adults interact with the mouse. One was the fact that older test users held 
the mouse with one hand, while a child tester held the mouse with both hands. 
Such an observation could aid in further developments of activities related to 
using the mouse for museum interaction. Such an activity could be using both 
hands to both turn the museum artefact, and to spin it by using a left and right 
motion. The production version has an automatic turning or spinning function 
that can be used to turn the Bronze axe in each direction, and the speed can also 
adjusted. This function was of interest to the a child tester, and one of the reason 
could be that it allowed for play to turn the Bronze axe. 
 
 
Iterative design 
Useful observations were made from the test that can be used to develop the 
design of it further, as the production versions goal was to show the 
effectiveness of the Gyroscope mouse in the museum environment, results from 
the observation could be used to develop the designs further. One of the 
questions the user test aimed at answering was what were users found it to be a 
meaningful useful action to click on. Some of the observations made, were that 
some users found that some of the buttons used to zoom in and out, were to 
small. Two users pointed out the possibility of being able to mouse over 
information hotspots on the bronze axe to get additional information about the 
parts that they move the mouse over. To make the activity like skimming labels, 
or text online, information hotspots could be layered over the bronze axe and 
work as labels that inform people of that part of the axe. That can be clicked on 
to get more information. 
 
 
Review of Evaluation 
The design strategy set out a set of principles that can put the theory of 
Embodied Interaction in practice. Those principles have been put in practice in 
a test in Roskilde City Museum, to investigate whether a digital medium is 
efficient in interaction with a digital museum interaction, and to test a digital 
context within the Interactive Experience Model. 
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Initially the goal was to use a projector in the museum to present the digital 
bronze axe, but given the limitations for the setup, more time would be needed 
to build a setup to incorporate a projector within a showcase. The test is as an 
initial testing of the technology in the museum, and further tests could 
implement the use of a projector in the museum, but such an implementation 
requires building a museum showcase that can store the projector. For the test a 
flat screen display was used within the showcase to allow for easier integration 
than can be done currently with a projector. The Interactive Experience Model 
can help identify the relationship between each context that affects the museum 
experience, and help in the planning of using a computational medium in the 
museum. Integrating the digital context within the Model can guide in that 
planning  
 
Summary 
This chapter has looked at the users perspective, what does the user perceive 
when using a mouse for interaction with a digital bronze axe. The observation 
followed a user centred design methology to be able to improve the design 
iteratively. Many practical problems were observed when performing the user 
test, time constraints being one, and physical constraints being another one. The 
test was performed in Roskilde Museum for the duration of three hours, or 
within the museum opening hours.   
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6. Conclusion  
Constraints and practical issues limit the possibilities of what is possible to do, 
although planning can make good use of the resources available at any time. For 
this study I have put theory and design to the test to find what they can offer 
visitors to Roskilde Museum. The Interactive Experience model has provided a 
framework for augmenting the museum experience to situate a digital context 
within it. With the theory of Embodied Interaction I have been able to look at 
the possibilities that such a context provides for interaction in the museum. 
Seeing an augmented Interactive Experience model work in the museum 
involves using computation to place a digital context within it. Finding where 
each of the contexts within the model intersects with the digital context 
involved using the theory of embodied interaction with the design principles it 
provided. To find out if it worked involved testing it empirically in practice with 
a user test.  
 
This test was limited because of the limits of the resources available, resources 
such as time, space and the availability of physical artefacts that are required to 
be able to perform a test. Finding and getting suitable testers is also a factor in 
getting good test results, and developing a usable set-up that can be used for 
interaction in Roskilde Museum. A digital context is not dependent on any 
physical factors, but for it to work it has to be used with the other contexts that 
make up the museum experience. The Gyroscope mouse has showed the 
possibilities of an augmented interactive experience model in a limited way. A 
master student project can only go so far, as to use theories, design principles 
that can be used to built prototypes, and prepare user tests within the limits of 
what can be built and used. 
 
The users test helped to put reality in  to the project and be able to see what 
users perceive. Getting the users viewpoint into the design is invaluable, 
because without the user, guessing at what is useful and what is not can lead 
design to the wrong place. The design is built for the user, because the user will 
be using the product n the museum and not the designer. Building the users 
model with the user involved making sure that the design will be usable, by 
doing user test. 
 
Activities in museums are constrained by the environment, the user test support 
this conclusion, and the Interactive Experience Model helps to situate a digital 
context within the museum in relation to a Distributed Museum. The planning 
of museum space does not afford museum visitors to sit and study museum 
artefacts, it is an experience based on a voluntary participation in exhibitions. 
Situating a digital context within the Interactive Experience Model helps in 
planning the use of media based on digital technology and computation in the 
museum. Museum exhibitions are not like books where information can be 
studied, they are places were information are part of objects that offer people 
structure in the form of exhibitions that give people a concrete picture of the 
world around them.   
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Perspective 
The Master thesis looks at the possibilities a computational medium has in the 
museum, it looks at what a digital context could offer visitors that are used to 
interact with a computer to access information. A digital context could connect 
digital museum artefacts beyond time and space for viewing in different 
museums. Given access to better resources such a study could look at museums 
far and wide working towards a Distributed Museum experience. The Memex 
offered a glimpse to such an experience, and with the Master thesis I have tried 
to extend that by looking at what possibilities could be in Roskilde Museum.  
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Appendix A:User test observations 
 
Test-setup 
The aim of the test, is to observe the use of a Gyroscope mouse as a tool in the 
museum to interact with a digital museum artefact, and compare them with a 
museum artefacts. The goal is to look at what a digital medium can do to aid in 
object based learning. A goal is broken down into activities that will test the 
theory of embodied interaction that will be used to analyse the Gyroscopes 
mouses ability in the museum. 
 
What are the users goals when using a mouse as a tool in the museum to turn 
digital museum artefacts, what is a meaningful action for them to make. Do they 
perceive that clicking on one location is more meaningful action to perform than 
clicking on another location? 
 
What does the user want, or to do to find meaning when engaged in interaction 
with the artefacts. Interaction that includes turning it, zooming in, and moving it 
to use as a comparision for the artefact that is are on display. 
 
The Gyroscope mouse is used for interaction in all those cases. The goal is to 
measure its effectiveness for interaction in the museum. Can it be used to turn 
artefacts, at what moment in the practice of using does the users awareness of it 
as an equipment change to a tool that can be used for engaged interaction. An 
awareness that involves knowledge of the mouse as an equipment that goes 
from being present-to-hand to being a tool ready-at-hand? 
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Observation guidelines–watching test person–test person #1:Age 26, male 
How long does the test take? 
 
12 minutes 
 
What to measure? Is a digital medium 
efficient in object based 
learning, can a 
Gyroscope mouse be 
used for interaction with 
a digital museum 
artefact, and to cimpare 
them with a museum 
artefact. 
How long does it take for the test person to realise 
what to do? 
15 seconds 
How long does the test person interact with or turn 
the bronze axe? 
12 minutes 
Does the Test person compare the bronze axe with 
its digital counterpart? 
Yes 
How long does the test person compare? Glances over at live 
image 
How often does the test person turn the axe? A few times 
What kind of expresion does the test person make 
when trying to make the mouse work? 
Curious 
Does the test person need help to know what to do? Yes 
Where does the test person look when using the 
mouse, is it the screen or something else? 
Looks down at the 
screen 
Is the screen located at the right place? To low, test person has 
to look down. 
Is it a useful position, what would be needed to 
make it work better? 
Screen needs to be in a 
better posistion.(was on 
a chair in front of 
showcase) 
What kind of meaning the test person seem to make 
of interacting with the mouse through the screen? 
Explores possibilities 
with the bronze axe. 
Is the test person able to finish what they set to do, 
and reach the goal set of using a digital medium to 
aid in object based learning? 
Explores different 
possibilities, and 
movements with the 
mouse. 
Is it difficult to implement and for the test person to 
interact with? 
Mouse is used in the air, 
instead of on a desk 
Can other mediums be used, like a live view of the 
axe on the screen for comparision? 
Better equipment might 
be able to use a camera. 
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Can a live view present information over a museum 
artefact to inform visitors about when a test person 
would compare artefacts? 
Live view needs a better 
camera. 
What kind of information or content might be 
needed on the screen? 
Information related to 
bronze axe 
What does the test person want to interact with? The digital artefact and 
live view, but live view 
is not detailed. 
Does the test person realise how to work with the 
mouse in the museum? 
Yes 
Does the test person get tired when they stand and 
turn the mouse in front of the screen? 
Yes after some time 
 
Listening to test person – test person #1 
Test person says he is used to use the wheel on the mouse to zoom in and out, 
but it does not work when he uses it on the mouse.Says that he is unused to use 
buttons a plus and minus button that are used to zoom in and out in the air, or 
without support on a desktop. Says he can move the mouse left and right, and 
moved in each direction. Asked about a logo of text that was on the bronze axe 
on the screen. When turning the axe, asks about the possibility of being able to 
rotate the axe, and see it from more angles. Says that he that experience with 
computers, and games make it easier for him to use the mouse for interaction. 
Says that information hotspots could be used with the live view to compare, and 
get information. 
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Observation guidelines–watching test person–test person #3:17 years old, male. 
How long does the test take? 
 
10 minutes 
 
What to measure? Is a digital medium 
efficient in object based 
learning, can a 
Gyroscope mouse be 
used for interaction with 
a digital museum 
artefact, and to cimpare 
them with a museum 
artefact. 
How long does it take for the test person to realise 
what to do? 
10 seconds 
How long does the test person interact with or turn 
the bronze axe? 
2:20 
Does the Test person compare the bronze axe with 
its digital counterpart? 
Looks at both 
How long does the test person compare? A few minutes 
How often does the test person turn the axe? 2-3 times 
What kind of expression does the test person make 
when trying to make the mouse work? 
Curious 
Does the test person need help to know what to do? Sometimes 
Where does the test person look when using the 
mouse, is it the screen or something else? 
At the screen 
Is the screen located at the right place? Inside the showcase 
Is it a useful position, what would be needed to 
make it work better? 
Is in useful position 
What kind of meaning the test person seem to make 
of interacting with the mouse through the screen? 
 
Is the test person able to finish what they set to do, 
and reach the goal set of using a digital medium to 
aid in object based learning? 
 
Is it difficult to implement and for the test person to 
interact with? 
A bit 
Can other mediums be used, like a live view of the 
axe on the screen for comparision? 
 
Can a live view present information over a museum 
artefact to inform visitors about when a test person 
would compare artefacts? 
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What kind of information or content might be 
needed on the screen? 
 
What does the test person want to interact with? What is on the screen 
Does the test person realise how to work with the 
mouse in the museum? 
Appears to be able to 
use it. 
Does the test person get tired when they stand and 
turn the mouse in front of the screen? 
Yes, after some time 
 
Listening to test person – test person #2 
Test person finds it hard to control the mouse, says it is hard to figure it out, 
says there is difficulty in moving it left and right like he wanted it to, but is 
alright when he moves it up and down. Says it needs improved handling, also 
says that it makes more sense to move it on the screen for people who have not 
used in on a desktop, but using it in the museum for information.  
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Observation guidelines–watching test person–test person #3:11 years old,female 
How long does the test take? 
 
10 minutes 
 
What to measure? Is a digital medium 
efficient in object based 
learning, can a 
Gyroscope mouse be 
used for interaction with 
a digital museum 
artefact, and to cimpare 
them with a museum 
artefact. 
How long does it take for the test person to realise 
what to do? 
12 seconds 
How long does the test person interact with or turn 
the bronze axe? 
5:30 
Does the Test person compare the bronze axe with 
its digital counterpart? 
 
How long does the test person compare?  
How often does the test person turn the axe?  
What kind of expresion does the test person make 
when trying to make the mouse work? 
Smiles 
Does the test person need help to know what to do? No 
Where does the test person look when using the 
mouse, is it the screen or something else? 
On the screen 
Is the screen located at the right place? Yes 
Is it a useful position, what would be needed to 
make it work better? 
No 
What kind of meaning the test person seem to make 
of interacting with the mouse through the screen? 
Tries automatic turning, 
and adjust speed, zooms 
in and out with 
automatic turning 
Is the test person able to finish what they set to do, 
and reach the goal set of using a digital medium to 
aid in object based learning? 
Yes,  
Is it difficult to implement and for the test person to 
interact with? 
 
Can other mediums be used, like a live view of the 
axe on the screen for comparision? 
No 
Can a live view present information over a museum 
artefact to inform visitors about when a test person 
would compare artefacts? 
 
What kind of information or content might be 
needed on the screen? 
Text 
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What does the test person want to interact with?  
Does the test person realise how to work with the 
mouse in the museum? 
Yes 
Does the test person get tired when they stand and 
turn the mouse in front of the screen? 
Yes/for longer periods 
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Appendix B: Timeplanning 
 
 
